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It has been known that food-processing by-product has gained potential attention due to its 
unique regeneration. While crab shells become huge waste, those are sources to extract chitin, 
which is the second most abundant polysaccharide concerned with excel lence in non-toxic, bio-
compatible and bio-degradable plastics. Chitin is one of the most distributed biopolymers and the 
most extensive amino-polysaccharide in natural ecology. It could be found in all insect and 
crustaceans as a major component in their exoskeleton, cell walls of fungi, yeast and green algae. 
In general, for the extraction of chitin, the most common way is to use the chemical treatment. 
During this process, the sample is treated with acid to remove the mineral compounds , next, 
immersed in concentrated alkali solution for the deproteinization. After that, the colorization is 
necessary to eliminate the pigment inside the samples. Because of serious situation of sustainable 
problems in earth, in the present work, chitin was targeted to purify  from snow crab shells 
(Chionoecetes opilio) and applied for preparation of functional materials called hydrogel, which is 
defined as the hydrophilic structure having ability to hold an excess amount of water inside their 
three-dimensional polymeric network.  
After the purification of the crab shells, the extracted chitin was characterized by FT-IR 
(Fourier-transform infrared spectroscopy) and GPC (Gel permeation chromatography) to measure 
the degree of acetylation and the molecular weight distribution. Aft er that, the resultant chitin was 
dissolved in N, N-dimethylacetamine/ lithium chloride (DMAc/ LiCl) and then the viscous solution 
was divided into phase inversion processes to prepared hydrogel films, fibers and composite 
membranes with halloysite nanoclay (HNC).  
For the films, the chitin hydrogels were prepared at different LiCl contents o f 3, 5, 7 and 10 % 
by coagulation process and resultant hydrogels were investigated when the LiCl  concentration was 
varied in the DMAc solution. The shear viscosity of the chitin solution increased with the higher 
amount of the coagulated water, meaning the addition of LiCl delayed the coagulation of chitin 
solution in the presence of water. The viscoelasticity of the chitin solutions indicated the reduction 
of the entangled network at 10 % LiCl. The resultant hydrogels had water content of the chitin 
hydrogels was 387 – 461 % and the tensile strength changed from 285 to 400 kPa, when the LiCl 
concentrations in the solution was changed as 3 and 7 %, respectively. In viscoelasticity, the 
complex modulus of the chitin hydrogels indicated that the increment of the LiCl concentration up 
to 7 % formed the tight hydrogels. The atomic force microscopic (AFM) i mage was found in the 
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tendency of the formation of the entanglement domains of the chitin segments in the hydrogel at 
the higher chitin concentration.  
In the fibrous chitins, wet spinning was applied for the preparation at different temperature of 
coagulation water in the range of 5-60oC. As results, the fibers had denser structure at higher 
temperature. At 60oC the tensile strength became high in 182 MPa relative to 80 MPa at 5 oC. The 
elastic modulus was enhanced while the equilibrium water content in the fiber significantly 
decreased from 1101 to 335 %. This was effected of the increment of the intermolecular hydrogen 
bonding NH…OC at the preparation temperature.  
In the case of the hydrogel composite, the HNC was formed to membranes with different  loadings 
of 0.1, 0.5, 1 and 4 % and were used for the adsorbents to heavy metal ions. As the results, the 
tensile strength of the hydrogel composite was enhanced from 0.34 to 0.71 N/mm 2 while the 
elongation decreased from 66.43 to 49.93 % with the increment of HNC concentration from 0 to 
4 %. A reduction in the water content and the increment in the modulus confirmed the formation 
of highly dispersed nano-composites with improved interfacial interactions between nano-fillers 
and matrix. In the adsorption experiments of the ternary ion of Pb2+, Cu2+ and Cd2+, the removal 
capacity of Pb  (II) was highly retained by the CTH hydrogel film relative to Cd (II) and Cu (II), 
shown Langmuir model with the maximum binding amount on the hydrogel composites were 
followed as order Pb (8.2 mg/g), Cu (4.2 mg/g) and Cd (2.1 mg/g).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
